Microbial quality of organic and conventional vegetables from Polish farms.
Microbiological analyses of lettuce, radish, carrot and beetroot were conducted to determine the effect of production system (organic and conventional) on the microbial quality of vegetables in Poland. During 2010-2014 growing seasons, 600 organic and 372 conventional samples were collected from certified farms. The vegetables were analyzed for aerobic mesophilic bacteria, yeasts and molds, Enterobacteriaceae, coliforms and Escherichia coli according to Polish standards. The farmer's survey was conducted to collect information on farm management practices. The index (from 0 - no risk to 4 - high risk) of potential contamination of the produce by human pathogens, related to fertilization system was developed. The mesophilic bacteria, yeasts and molds, coliforms and Enterobacteriaceae numbers for the radish and carrot were similar for organic and conventional cultivation systems (mesophilic bacteria 7.0 log10 cfu g-1 and 6.6 log10 cfu g-1; yeasts and molds 5.1 and 4.8; coliforms 1.3 and 1.5; Enterobacteriaceae 2.1 and 2.3 for radish and carrot respectively). Organic lettuce harbored significantly more bacteria than conventional (mesophilic 6.7 log10 cfu g-1 and 6.4 log10 cfu g-1, coliforms 1.8 and 1.4; Enterobacteriaceae 2.5 and 1.9 for organic and conventional respectively). Organic beetroot contained higher number of yeasts and molds (5.1 log10 cfu g-1) and Enterobacteriaceae (2.9 log10 cfu g-1) than conventional (4.9 and 2.5 log10 cfu g-1). The vegetables from organic farms showed significantly higher load of E. coli (on average 0.42 log10 cfu g-1) than conventionally cultivated vegetables (in average 0.05 log10 cfu g-1). The index 0-4 of potential risk of produce contamination by human pathogens was created according to fertilization practices in both farm types. Its value increased with enhanced contribution of manures and other animal wastes. In organic production the main fertilization practice was application of animal manures, composted and not composted. A popular practice was also top dressing of growing plants with fermented plant extracts, sometimes enriched with dungwater. In conventional farming system mineral fertilization was the main source of the vegetable nutrition. Therefore, organic produce indicated higher index of contamination risk (2-4) than conventional vegetables (1-2). High indexes were positively associated with higher number of E. coli. It was found that fertilization system practiced in organic farms may deteriorate sanitary quality of the produce.